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Abstract: As the largest freshwater lake in Yunnan, China, Lake Dianchi plays a critical role in regional ecological
security, with its surface area, morphology, and adjacent land-use patterns having undergone substantial
transformations over the past century. This study integrates multi-source data—including historical topographic
maps, aerial photographs, Keyhole satellite imagery, and Landsat series imagery (1920s—2023)—to reconstruct a
centennial-scale dataset of the lake’s areal and morphological changes. The spatiotemporal evolution of the water
extent is analyzed using a dual-method framework: semi-automatic reconstruction for the pre-1985 period based
on historical maps and aerial imagery, and automated extraction for 1985-2023 using Landsat-derived water indices.
Key findings include: (1) Policy-driven fluctuations in water area, with an overall decline from the 1920s to 2012,

followed by a recovery after 2012 due to ecological restoration initiatives; (2) Marked morphological changes, with
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an 8.55% reduction in surface area accompanied by a 10.44% increase in perimeter, a 26.31% decrease in circularity
index, and a 15.58% rise in shoreline development index; (3) Anthropogenic dominance in shoreline transformation,
indicated by a shift from natural-agricultural to artificial types, including a 16-fold expansion of artificial shoreline
and a 44.53% decline in agricultural shoreline between 1985 and 2020, alongside episodic shrinkage driven by
extreme drought events.
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change
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Fig. 1 Preprocessed historic topologic map and KH satellite imagery
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Fig. 3 Anomaly map of century-long changes in water area of Lake Dianchi (1920s-2023)
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Fig. S1 Land use types around Lake Dianchi in typical years: (a) 1990, (b) 2000, (c) 2010, (d) 2020
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